Abstract
INTRODUCTION
Constipation, fecal incontinence and pelvic pain require meticulous evaluation because therapy can be effective and help patients to lead a fuller life. Radiographic dynamic rectal examination (defecography) is a valuable method to assess evacuation disorders [1] [2] [3] [4] [5] . This method provides precise information on anorectal and pelvic floor functions [6] [7] [8] . It can be used to evaluate efficiently defecation disorders after clinical examination for the exploration of constipation, pelvic pain and anal incontinence [9] [10] [11] [12] [13] .
Posterior pelvic floor disorders are common and well known in women, and some are related to obstetrical consequences. Little is known about gender influence in symptomatic patients investigated by defecography [14, 15] . Men can also complain of constipation, fecal incontinence and pelvic pain, and these symptoms need the same careful evaluation because they may need specific therapy [16] . The purpose of our study was to compare prevalence of defecographic abnormalities in men and age-and symptom-matched women.
MATERIALS AND METHODS

Patients
Over a 6-year period, 66 symptomatic aged 20-81 years (mean ± SD: 55.4 ± 14.9 years) addressed for defecography were evaluated consecutively in our institution. All patients were referred by a gastroenterologist or a digestive tract surgeon for the exploration of constipation, pelvic pain or fecal incontinence. Constipation was defined as less than two bowel movements per week. Fecal incontinence was defined by an uncontrolled loss of liquid or solid stools that corresponded to grade C and D of Park's classification [17] . To compare defecographic abnormalities in men with women, a case-matched series was isolated from a prospective database of women (n = 700) investigated by defecography in the same period with the same techniques. Three women for one man were isolated. A series of 198 age-and symptom-matched women was studied. A value of 0 (absence) or 1 (presence) was attributed to each of the three types of symptoms (constipation, anal incontinence or pelvic pain) for all the patients in the database. Several age groups (5-years periods) were isolated for both genders. In these groups of similar age, three women with the same combination of symptoms were associated with one man. The choice of the symptom-matched women was done blindly of the results of the defecography from a global database that contained all the symptomatic patients who underwent defecography during this period in our unit. For example, for a 63-year-old man with constipation and pelvic plain (values = 1/0/1), three women (aged 60-65 years) with the same combination (1/0/1) were isolated. The women were aged 20-81 years (mean: 55.1 ± 14 years).
Defecography
We applied a standardized protocol to perform and evaluate all defecography examinations. All patients received a barium meal 1.5 h before the examination to opacify the pelvic small bowel for the detection of enterocele. A lateral X-ray was first performed for bone and pelvic loop visualization. In women, a thick barium paste was injected into the vagina, to mark out the posterior vaginal wall. Then, 150 mL of thickened and viscous high-density barium contrast medium was injected in the rectum with the patient in the left lateral position.
Films were taken in a standing lateral position during the following maneuvers: at rest, at voluntary and maximal contraction of the sphincter and pelvic floor ("squeeze"), and at straining without defecation ("strain"). The pubococcygeal line was defined and the distance between this line and the anorectal junction was determined for the three positions. Finally, patients sat on an upright commode attached to the footboard of the fluoroscopy table (a modified toilet), and one frame per second films were taken during expulsion and after completion of defecation at maximum straining.
Precise explanations of the entire procedure were given by the radiologist prior to defecography. In young women, defecography was always performed during the first part of the cycle. Image analysis was done by one of the senior radiologists involved in this study (CSC or EK).
Pathological patterns were defined as follows. Pelvic floor descent was assessed from standing lateral views during maneuvers. For the diagnosis of perineal descent at rest, the distance in millimeters between the anorectal junction and the pubococcygeal line was noted. Perineal descent at rest was defined as a distance of > 30 mm. For perineal descent at straining, the difference in millimeters between the anorectal junction position at straining and at rest was noted. Perineal decent at straining was defined as a difference of > 20 mm between the two positions. The number of male and female patients with perineal descent at rest was compared. Anterior rectocele was defined as > 30 mm outpouching of the anterior rectal wall. This outpouching should persist on incomplete evacuation. Intussusception was defined as an invagination of the rectal wall, either intrarectal, intra-anal, or an external prolapse of the whole circumference. Enterocele was defined as herniation of the small bowel between the vaginal posterior wall and the anterior rectal wall.
Statistical analysis χ
2 tests were used for the comparison of rectocele, enterocele, perineal descent and intussusception. P < 0.05 was regarded as significant.
RESULTS
Constipation, fecal incontinence and pelvic pain were present in 69%, 27% and 56% of our male patients, respectively. These symptoms could be isolated (53%) or associated ( Figure 1 ). The more frequent association was constipation and pelvic pain (33%).
Defecography could be satisfactorily performed in all patients and all examinations could be analyzed fully with the above-described criteria. In men, 22.7% of the defecography procedures were normal versus 5.5% in women (P < 0.001).
Defecography in men showed intussusception in 38 patients (57.6%), enterocele in seven (10.6%), and rectocele in three (4.5%). Defecography in women showed intussusception in 89 patients (44.9%), enterocele in 59 (29.8%), and rectocele in 88 (44.4%). There was a significantly higher proportion of rectocele and enterocele in matched women (Figures 2 and 3 ). There was no statistically significant difference for the diagnosis of intussusception.
Distance between the pubococcygeal line and the anorectal junction at the three positions (rest, squeeze and strain) was significantly different between men and women, with a lower position of the perineum in women regardless of position (P < 0.001) (Figure 4 ). There was a greater incidence of perineal descent at rest in women compared with men (P < 0.005) ( Figure 5 ). There was no difference between men and women for the diagnosis of perineal descent at straining.
DISCUSSION
Defecog raphy is used commonly in women, but only a few procedures are carried out in men. In our department, men represented < 10% of all defecography procedures. To the best of our knowledge, no specific study of defecography has been carried out to explore the gender difference in the diagnosis of defecographic abnormalities. The pairing of our case-matched study was done for age and symptoms, with one man for three matched women, as is usual in this type of study. It allowed us to establish any sex difference in the prevalence of defecographic abnormalities.
Intussusception is very common in both sexes (approximately half of patients undergoing defecography) [7, 8] . We did not observe any sex difference in prevalence. Enterocele and rectocele were more common in matched women. This could be explained by obstetrical anteriority (vaginal delivery or hysterectomy). The consequences of obstetric damage on the perineum are well known [18, 19] . Enterocele is also more frequent after hysterectomy [20] . Rectocele is diagnosed 10 times more frequently in women, and appears to be characteristic of the female population. Rectocele has been reported previously as being uncommon in men [15] . Chen et al [15] have reported a prevalence higher than ours (17% vs 4.4%), and a frequent association between rectocele and prostatectomy (40%). We did not assess the history of all patients, but this difference could be explained by the higher mean age of the patients in the study of Chen et al [15] (72.4 years) than in our study (55.4 years), because prostatectomy is more likely in older patients.
The distance between the pubococcygeal line and the anorectal junction, which determines the position of the perineum, was greater in women for the three positions (rest, squeeze and strain). As a consequence, there was a gender difference for the diagnosis of perineal descent at rest. There was no such difference for perineal descent at straining. This raises the question that the normal level of the perineum could be different in both sexes. However, our study concerned only symptomatic patients and this needs to be investigated in control subjects. No sexrelated definition of pelvic floor disorders was established, therefore, our diagnostic criteria were those commonly used, which means those used in women. However, new criteria for the diagnosis of perineal descent at rest in men could probably be defined. The same question can also be raised in elderly patients, for whom diagnostic criteria could also be adapted [21] . Determination of the clinical value of defecographic abnormalities is also difficult and remains a subject of debate [22] [23] [24] [25] [26] . Defecographic abnormalities have been shown not to be symptom-related [12] . This study confirmed this finding, because there were gender differences among symptom-matched patients. Interpretation should be cautious because radiographic changes can be demonstrated in healthy subjects of various ages [27, 28] . Interobserver agreement is good for rectocele and enterocele [29] but appears insufficient for perineal descent [25] . Different methods for measuring parameters, especially perineal descent, have been described, with controversy as to which is the most accurate, and with little agreement [26, 30, 31] . New examinations are also possible, such as magnetic resonance defecography, to assess pelvic floor disorders [32, 33] .
In conclusion, defecography is a potential adjunct to clinical evaluation of men with constipation, fecal incontinence or pelvic pain. With symptoms equal, some defecographic abnormalities are sex-related: rectocele, enterocele and perineal descent at rest were observed less frequently in men.
COMMENTS
Background
Posterior pelvic floor disorders are caused by changes in the musculoaponeurotic support of the pelvic floor. Defecography (radiographic dynamic rectal examination) provides precise information on anorectal and pelvic floor functions for patients with constipation, fecal incontinence and pelvic pain. These symptoms are more frequent in women, and some are related to obstetrical consequences. Little is known about the influence of gender in patients with pelvic floor disorders.
Research frontiers
Radiological exploration of pelvic floor disorders is important to elucidate the pathophysiology and assist in deciding the therapeutic strategy. It is difficult to attribute a radiological abnormality as the direct cause of the symptoms. A better knowledge of gender difference in the prevalence of defecographic abnormalities appears to be useful.
Innovations and breakthroughs
To the best of the authors' knowledge, no specific study of defecography has been carried out to explore the gender difference in the diagnosis of defecographic abnormalities. The strength of this study was that it assessed gender in the diagnosis of defecographic abnormalities.
Applications
For the same complaint, defecographic abnormalities are different in men than in women: rectocele, enterocele and perineal descent at rest were less frequent in men than in women. Discussion of sex differences in pelvic floor disorders could probably help to assess more precisely these nosological entities. New examinations are also possible, such as magnetic resonance defecography.
Terminology
There are several defecographic abnormalities. Rectocele is an outpouching of the anterior rectal wall. Enterocele is an herniation of the small bowel between the vagina and rectum. Perineal descent is an abnormal position of the perineum under the pubococcygeal line.
